Cutting-edge microfabricated biomedical tools for human pluripotent stem cell research.
Human pluripotent stem cells (hPSCs), including embryonic and induced pluripotent stem cells (hESCs and hiPSCs, respectively), continue to attract researchers and clinicians as well as patients worldwide because of their applicability in regenerative medicine, cell-based therapies, and drug discovery. However, conventional biomedical approaches for stem cell research provide only limited insights regarding how stem cells are regulated in our body and how we could control them. To accelerate the progress of stem cell research and their applications, interdisciplinary research needs to be carried out to enable access of or mimic in vivo physiological conditions and to investigate their functions. In the past few decades, progress in microfabrication engineering has had a tremendous impact in both academia and industry (electronics, mechanics, chemicals, and environments), and many people have realized that microfabricated tools hold great potential for applications in stem cell research because they allow precise manipulation of a wide range of biological materials, including small molecules, DNA/RNA, proteins, cells, and tissues. In this review, I describe advanced microfabricated tools for studying the mechanisms of in vivo stem cell regulation and precise manipulation of stem cells, notably hPSCs, and concerns of using such tools for stem cell research.